Both non-catalysed and Pd-catalysed hydrostannylations of methylthiophenyi-acetylene and 7V,iV-dimethylaminophenylacetylene by triphenyltin hydride were performed. In the case of PhC^CSMe (la), both reactions are quite selective affording (Z)-and (£)-2-methylthio-2-triphenylstannyl-l-phenylethene (2,3), respectively. In the case of PhC^CNMe 2 (lb), the non-catalysed reaction affords (Z)-2-(N,Ndimethylamino)-l-triphenystannyl-l-phenylethene (4) nearly quantitatively, whereas the Pd-catalysed reaction affords a mixture of compounds only. The compounds 2-4 were completely identified using 'Hl3 C gs HMQC, l D INADEQUATE and NOESY experiments.
Introduction
Non-catalysed and Pd-catalysed hydrostannylation reactions of substituted alkynes are suitable methods for the preparation of substituted vinyltin compounds. Normally, the Pd-catalysed reactions proceed in a cis manner'. Using non-symmetrically substituted alkynes, four isomers can be formed. Especially, in the case of alkynes R'C^CYR,, which are functionalysed with Lewis-basic heteroatoms (YR" = NR 2 , PR:, OR, SR, ...; R, R' = alkyl, aryl, H), it is difficult to predict the stereo-and regioselectivity of hydrostannylation reactions. Additionally, the existence of only one vinylic proton disables the identification of reaction products on the basis of V('H,'H) coupling constant. Fortunately, the evaluation of V(" 9 Sn,'H) coupling constant allows to distinguish between Ε and Ζ isomers. However, if the substituent R' does not have a hydrogen atom on the α-carbon atom (R' = Ph, CMe 3 , SiMe 3 , ...), it is impossible to distinguish between aand β isomers by means of conventional NMR experiments.
The aim of this work is to investigate both non-catalysed and Pd-catalysed hydrostannylation of methylthio-and /V,/V-dimethylaminophenylacetylene PhC^CYMe,, (YMe" = SMe la, NMe 2 lb) and to identify the reaction products by means of ID INADEQUATE (Incredible Natural Abundance DoublE QUAntum Transfer Experiment)", 'H -L, C gs HMQC (gradient selected Heteronuclear Multiple Quantum Coherence)' and NOESY 4 experiments.
Results and discussion Synthesis
The reaction of triphenyltin hydride with the sulphur-and nitrogen-functionalysed phenylacetylenes la and lb proceeds according to Scheme 1.
The non-catalysed hydrostannylation of PhC^CSMe la in hexane affords colourless crystals (m.p. 105-6 °C) of the a-Z-isomer 2 (as shown by NMR, see below) after recrystallization from hexane in 68 % yield. After the evaporation of solvent from the mother liquor, a colourless oil was obtained that contains a further quantity of 2 (yield 14 %) and two other organotin compounds (5" 9 Sn -125.4 and -167.9 ppm, respectively) with a yield of about 7 % each. The corresponding Pd-catalysed hydrostannylation is a highly selective reaction affording the cc-£-isomer 3 nearly quantitatively. After evaporation of solvent from the reaction mixture, 3 was isolated as a yellow oil (purity about 95 % according to "H and "
9 Sn NMR spectra) from which colourless crystals (m.p. 68-70 °C) upon standing for several weeks at 15 °C.
In the case of the hydrostannylation of PhC=CNMe 2 lb, the non-catalysed reaction is more selective than the Pd-catalysed one. In the former case, the ß-Z-isomer 4 (NMR, see below)is formed nearly quantitatively. After evaporation of solvent from the reaction mixture 4 was obtained as brown-yellow oil with a purity of about 95 % (according to 'H and " 9 Sn NMR spectra). The Pd-catalysed reaction affords a mixture of three organotin compounds (5" 9 Sn -82.9, -129.8 and -142.5 ppm, respectively). The significant
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amount (about 50 %) of Ph 3 SnOH (5" 9 Sn = -82.9 ppm) indicates a high moisture sensitivity of at least one product.
STEREOSELECTIVITY

Z-isomers £-isomers
-YMe" + Ph,SnH 4 YMe" = NMe 2
YMe. = SMe la, NMe, lb
Scheme I NMR characterisation of reaction products
The parameters of conventional ID 'H, 1J C, " 9 Sn NMR spectra (Tables 1 and 2 ) give evidence that all three main products 2, 3 and 4 are methylthio-and AyV-dimethylamino(triphenylstannyl)phenylalkenes, respectively. 5 . Therefore, the compounds 2 and 4 are Z-isomers and 3 is £-isomer. In the case of compound 2 due to an overlap of signals, the magnitude of J y(" 9 Sn, ! H 2 ) coupling constant had to be obtained from the 'Hl3 C gs HMQC (Figure 1 ).
In the case of compounds 2 and 4 the coupling constants 'j( L, C,' J C) obtained using ID INADEQUATE technique (Table 3) were used to distinguish between a-and ß-isomers. The signals of the carbon atoms C 1 , C 2 and C 8 of compound 2 ( Figure 3) show that carbon C 1 has one pair of lj C satellites only exhibiting one directly bonded carbon atom (C"). The carbon C 2 has two pairs of carbon satellites arising from directly bonded carbons C 1 and C 8 . In accordance with it, C 8 shows coupling to C 2 and C 9 . An opposite situation is encountered in the case of 4, since its INADEQUATE spectrum shows that the carbon C 2 hasa two pairs of carbon satellites and the carbon C 2 , one pair only. Thus, the compounds 2 and 4 are fully identified as the α-Ζ-isomer and the ß-Z-isomers, respectively.
In the case of compound 3, using the ID INADEQUATE technique failed due to strong overlap of signals. Therefore, a NOESY experiment was performed exhibiting significant cross-peaks between protons of triphenyltin and methylthio groups (Figure 2 ). Because 3 is the £-isomer (V(" 9 Sn,'H) = 72.5 Hz), these cross-peaks show unambiguously that the triphenyltin and the methylthio moieties are in geminal position. Thus, the compound 3 is alpha-£-isomer.
The identification of compounds 2 and 3 was confirmed by means of X-ray crystal structure analysis, too 6 . Fig. 3 The signals of carbons C 1 , C : and C 8 in ID INADEQUATE spectrum of compound 2
Experimental
Preparation of substituted phenylacetylenes Methylthiophenylacetylene la. A solution of w-BuLi in hexane (1.55 M, 50 ml) was dropwise added into the solution of phenylacetylene (76 mmol, 7.9 g) in 200 ml of THF at -78°C. After 10 min a solution of dimethyldisulfide (76 mmol, 7.2 g) in 15 ml of THF was added and the reaction mixture was stirred at -78 °C for 10 minutes. Afterwards the reaction mixture was warmed up to the room temperature and stirred for 45 minutes. When a precipitation of LiSMe was filtrated off CH 2 CI 2 (50 ml) and brine (100 ml) was added. The organic layer was separated and washed with K.OH solution (100 mi) and brine (100 ml) and dried over Na 2 S0 4 . After solvent evaporation under reduce pressure, the residue was distilled at 1 torr and la (4.7 g, yield 42 %) was obtained as the fraction boiling at 85-86 °C.
Ή NMR : δ = 7.40-7.45 (2H, m, C 6 hb), 7.27-7.32 (3H, m, QHj), 2.47 (3H, s, SCH3). Preparation of compound 4. The reaction of triphenyItin hydride (3.5 g, 0.01 mol) and lb (1.5 g, 0.01 mol) was performed as described above. After cooling down the reaction mixture, the solvent was removed in vacuo providing 4 as brown-yellow oil (5.0 g, purity about 95 %). Pd-catalysed hydrostannylation Preparation of compounds 3. At -30 °C, triphenyltin hydride (3.5 g, 0.01 mol) in THF (20 ml) was added dropwise into a solution of la (1.5 g, 0.01 mol) and [Pd(PPh 3 ) 4 ] (120 mg, 0.1 mmol) in THF (20 ml). The reaction was carried out under anaerobic conditions in a Schlenk tube shielded from light. After 15 minutes, the reaction mixture was slowly warmed-up to room temperature and the solvent was evaporated in vacuo providing 3 as yellow oil (5.0 g, purity about 95 %) from which colourless crystals (m.p. 68-70 °C) separated at standing for several weeks at 15 °C.
NMR experiments
All samples were measured in deuterochloroform at 300 K. The concentration for ID INADEQUATE experiment was about 50 % (w/w). 
